Growth Texture and Mechanism of Zinc Nanowires Produced by Mechanical Elongation of Nanocontacts.
Two zinc nanotips were brought into contact and elongated inside a transmission electron microscope, thereby growing single-crystal nanowires. The growth dynamics was observed in situ via a lattice imaging method. The preferential crystal growth directions were identified as [10<mml:math display="block"><mml:msubsup><mml:mrow/><mml:mn>1</mml:mn><mml:mo>-</mml:mo></mml:msubsup></mml:math>0], [11<mml:math display="block"><mml:msubsup><mml:mrow/><mml:mn>2</mml:mn><mml:mo>-</mml:mo></mml:msubsup></mml:math>0], [10<mml:math display="block"><mml:msubsup><mml:mrow/><mml:mn>1</mml:mn><mml:mo>-</mml:mo></mml:msubsup></mml:math><mml:math display="block"><mml:msubsup><mml:mrow/><mml:mn>2</mml:mn><mml:mo>-</mml:mo></mml:msubsup></mml:math>], and [0001]. Of these, the nanowires grown along the [10<mml:math display="block"><mml:msubsup><mml:mrow/><mml:mn>1</mml:mn><mml:mo>-</mml:mo></mml:msubsup></mml:math>0] and [11<mml:math display="block"><mml:msubsup><mml:mrow/><mml:mn>2</mml:mn><mml:mo>-</mml:mo></mml:msubsup></mml:math>0] directions accounted for 75% of the total and were surrounded by low-energy side surfaces, i.e., {0001}, {10<mml:math display="block"><mml:msubsup><mml:mrow/><mml:mn>1</mml:mn><mml:mo>-</mml:mo></mml:msubsup></mml:math>1}, and {10<mml:math display="block"><mml:msubsup><mml:mrow/><mml:mn>1</mml:mn><mml:mo>-</mml:mo></mml:msubsup></mml:math>0}. On the basis of these features, models of the nanowire morphology were proposed. In either growth direction, the tensile force aligned parallel to the direction along which slip events corresponding to the predominant slip system were unlikely to occur. This led to a high tensile stress for extracting atoms from the growth region, i.e., the promotion of nanowire growth.